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Description 

This invention relates to a non-pneurnaSc tire, and to a tire and wheal rim assembly. 

Various fire constructions have been devised for use on vehicle wheels over the years with most , 

s vehicles having pneumatic tires to provide fte desired cushioning. The difficulty with pneumatic tires is -that 
they are subject to punctures and cannot be operated In the deflated condition for an appreciable distance. 
Cushioning devices have been placed inside pneumatic tires to support the tires in the deflated condition, 2 
thereby providing a "run-flar capability. However, the heat generated during such run-flat operation limits 
the distance that such a tire can go In the defeated condition. 

to Non-pneumatic tires have also heretofore been used on vehicle wheels over the years* for example as 
automotive spare tires, Industrial tires, off-the-road tires, bicycle tires, wheel barrow tires, and the flke. They 
have not been completely satisfactory in these applications because they have not heretofore had suitable 
cushioning and handling characteristics. Similarly, in the past it has bean difficult to provide for a variable 
spring rate rn such tires without changing the type of materials used therein. Also, where the non-pneumatic 

rs tires have been solid tires, heat build up and subsequent degradation of the elastomeric materials 
comprising the tires have severely limited the uses to which such tires could be put. 

One example of a non-pneumatic tire comprising an annular body of resilient elastomeric material is 
shown in DE-A-2460051. and is taken as the starting point for claim 1 herein. The elastomeric material of 
that fire has a Shore A hardness of 55 to 90. 

so Although various materials and various types of supporting and cushioning wall structures have been 
employed in nan-pneumatic tires, euoh materials and structures have not been capable of allowing the tire 
both to deform locally and to achieve its load bearing capability In a manner approximating the manner In 
which a pneumatic tire achieves the same. The invention seeks to provide an improved non-pneumatic tire. 
According to the present invention a non-pneumatic tire as aforesaid is characterised as set forth in 

25 claim 1, 

The combination of the particular structure and particular materials set forth In claim 1 provides a tire 
that can deform locally and achieve its load-bearing capability In a manner approximating that of a 
pneumatic tire. 

Preferably the relationship between the outer radius of the outer member and the radial distance from 
so the radially outer surface of the mner member to the radially inner surface of the outer member is governed 
by the formula r/10 ^D^rySL 

This factor contributes to the qualities of preferred tires according to the invention. 
Examples of materials useful for making the non-pneumatic tire of this invention comprise the following:: 
potyurethane, natural rubber, polybutadiene, polyisoprenes, ethylenepropytene-non-conjugated diene ter- 
se polymer, copolymers of butadiene with acrylonitrile and with methacrylonttrile* styrenes and acrylates. The 
most preferred elastomer for use in this invention is polyurethane. The invention will be better understood 
from the following description of specific embodiments of tires in accordance therewith, given by way of 
example only in conjunction with the accompanying drawings, In which:- 

Rgure 1 1s a side elevation view of a non-pneumatic tire and rim assembly embodying the invention; 
ao Rgure Z is an enlarged fragmentary view of a portion of the tire and rim assembly shown in Rgure 1, 
showing the intermediate load-carrying and cushioning structure thereof In greater detail? 
Rgure 3 is a sectional elevation view, taken along the line 3-3 of Figure 2; 

Rgure 4 le a sectional elevation view taken along the line 4-4 of Rgure 1, but showing the tire and rim 
assembly at a stage of manufacture before a tread has been added thereto and while the tire and rim 
4S assembly is still in the mold In which it is formed: 

Figure 5 is a sectional elevation view, taken along the fines 5-5 of Figure 4. showing the manner In 
which inserts are mounted in the mold to form the rib members; 

Rgure 6 is a view similar to Rgure 2, illustrating a second embodiment of tire and rim structure; 
Rgure 7 is a sectional elevation view, taken along the line 7-7 of Rgure 6: 
so Rgure 6 5s a view similar to Rgure 2 showing a third embodiment of tire and rim assembly; 
Rgure 9 is a sectional elevation view, taken along the fine 9-9 of Figure 8; 

Rgure 10 is a view similar to Rgure 2 of a fourth embodiment of tire and rim assembly; -1 
Rgure 11 is a sectional elevation viev/, taken along the line 11-11 of Rgure 10; * 
Rgure 12 is a sectional elevation view similar to the view shown in Rgure 3, illustrating a fifth 
55 embodiment of tire and rim assembly; 

Rgure 13 is a sectional elevation view similar to the view shown in Rgure 3, Illustrating a sixth 
• embodiment of tire and rim assembly; 

Rgure 14 is a sectional elevation view of a tire and rim assembly similar to the view shown In Rgure 7 
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but illustrating an alternate method of securing the S-e to the rim assembly; 

Figure 15 is a sectional elevation view similar to 5te view shown in Figure I 4 iflustrating yet another 
arrangement for securing the tire to the rim assembly: 

Figure 16 is a fragmentary efevational view, taten along the line 16-16 of Figure 15, showing a tongue 
s and groove interlocking arrangement for non-rotaflveV mounting the tire on the rim: 

Figures 17 and 18 are sectional elevation views similar to the view shown in Figure 11 but Illustrating 
further embodiments of the invention; 

Figure 19 is a sect anal elevation view sfmflar to the view shown in Figure 7 but illustrating an 
alternative embodiment of this invention; 
io Figure 20 is a view similar to Rgure 6 f illustrating another alternative embodiment of this invention: 

Figure 21 is a sectional elevation view, taken along the line 21-21 of Figure 20; and 

Figure 22 is a sectional elevation view similar to Rgure 21 but illustrating yet another embodiment of 
this invention. 

Referring to Figures 1, 2 and 3 wherein a preferred embodiment of this invention is illustrated, a tire 10 
75 is shown mounted on a wheel 12 tor rotation about an axis 14. The tire 10 comprises an annular body 16 of 
resilient elastomeric material having an outer cylindrical member 18 at the outer periphery thereof on which 
a tread 20 may be mounted. The annular body 16 is also provided with an inner cylindrical member 22 at 
Its Inner periphery which Is adhered to or otherwise fastened to an outer cylindrical surface 24 of wheel rim 
member 12. Inner cylindrical member 22 Is of the same length a3, coaxial to, and coextensive with outer 
so cylindrical member 18. 

The outer cylinder member 18 is supported and cushioned by a plurality of circumferentially spaced- 
apart rib members 26, each of which includes a first axial portion 28 (Rgure 3) and a second axial portion 
30, and by a web member 32, which in this embodiment of the invention is planar and Is connected on one 
of its side faces 32a to the first portion 28 of rib members 26 and is connected on Its ether side face 32b to 
gs the second portion 30 of rib members 26- 

The planar web member 32 is positioned midway between the axial ends of the inner and outer 
cylindrical members 18 and 22. ft is connected at its inner periphery 32c to the inner cylindrical member 22 
. and is connected at Its outer periphery 32d to the outer cylindrical member 18. Similarly, the various rib 
members 26 (Rgure 2) are connected at their radially irmer ends to the Inner cylindrical member 22 and at 
so their radially outer ends to the outBr cylindrical member 18. The ribs 26 are preferably undercut where their 
ends connect to the inner and outer cylindrical members, as shown at 84, to enhance flexibility of the 
connection. 

The rib members 26 extend generally axially along the inner and outer cylindrical members 22 and 18 
(Rguro 3) and are inclined at an angle A (Rgure 1) of 15* to 75* to radial planes R Which intersect them at 
3$ their junctions with the Inner cylindrical member 22. The web member 32 (Rgure 3) in this embodiment lies 
in a plane that Is perpendicular to the rotational axis 14 of the tire 10. 

In the preferred embodiment shown in Rgure 1 to 3, the first axial rib member portions 26 and the 
second axial rib member portions 30 are each inclined at the same angle to the radial planes R which 
intersect them at their radially Inner ends but the angles of the first portions 28 are preferably opposite ry 
40 directed with respect to the radial pfanes R from the angles of the second portions 30. Thus, as viewed in 
Figure 3 r the first rib portion 28 proceeds upwardly from the section lines to connect with the outer 
cylindrical member 18, while the second rib portion 30 proceeds downwardly from the section lines to 
connect with the inner cylindrical member 22, 

The annular body portion 16 of the tire 10 preferably is formed with dimensions, dimensional 
46 relationships and angular relationships which fall within the broad, prefened and optimal ranges set forth in 
the following Table: 



65 
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TA3LS I 

item Broad Range Preferred Range Optimal Range 

r Q 15, 24-91, 44cra 25.4 - 60.96cm 30. 48-45. 72cin 

« A 15-75° 20-60° 20-45° 



d i7 d 0 0\l6-5.08cm 0.32-2. 54cm 0.32-1.27cin 

Item Broad Range Preferred Range Optimal Range 

*° D r o /10*D*r o /2 r^^r^ r 0 /6*D*r 0 /4 . 



r 0 /D . 2/1 - 10/1 3/1 - 5/1 3.5/1 - 4.5/1 

D/d^ 40/i - 5/1 25/1 - 8/1 12/1 - 10/1 

Ii (Value of L depends on the values of A and D selected) 



L/d s 1/1 - 10/1 2/1 - 8/1 4/1 - 7/1 

^ t^rt^ 1.27-60.96 cm 2.54-30.48 cm 5-08-20.32 cm 



r t 10.16-76.2 cm 20.32-53.34 cm 20.32-40.64 cm 

AO 

In Tab fe t above, the various items refer to the correspondingly identified dimensions or angles 
illustrated In Figures 1 to 3, and are further defined as follows: Is the outer radius of the annular body 
16, "A" is the Inclination angle that the rifcr members 26 make with the radial planes R. *6 x n is the radial 

45 thickness of the inner cylindrical member 22, "d„ H Is the radial thickness of the outer cylindrical member 
18, "L* is the angularly directed length of the rib members 28, W D* is the radial distance from the outer 
surface of the inner cylindrical member 22 to the inner surface of the outer cylindrical member 18, "d w rt is 
the axial thickness of the web member 32, "d*" is the thickness of the rib member 26 measured 
perpendicularly to its length u *v is the axial length of the cylindrical member 22, "t 0 w Is the axial 

go length of the outer cylindrical member 18, and V Is the radial dimension of the inner surface of the inner 
cylindrical member 22. 

in a tire of the type shown in Figures 1 to 3. having the parameters set forth in Table 1 above, the rib \, 
members 26 are constrained to deform primarily in compression by the influence of the web member 32, ^ 
which may be cast as an integral part of the structure. The web member 32 tends to prevent the rib 
&B members 28 from deforming in bending, and the effect is to greatly increase structural stiffness. The tire 10 
has advantages over prior art non-pneumatic tires in that It is much easier to mold and demold and can 
have a variable spring rate (by varying the inclination angle of the rib members 28) without requiring 
changes In the type of material from which it is made. This variation of spring rate with inclination angle of 
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the rib members can be accomplished without greater increasing compression strains in the rib member. 

Although bending strains at the roots of the rib members increase, these strains can be minimized by 

employing undercuts 34 of appropriate radii at the jurtsSsns of the rib members 26 with the inner and outer 

cylindrical members 22 and 18. Preferably, the underrate 34 have a radius of about 0.32 cm to 1,27 cm on 
5 the acute angle junctions of the rib members 25 wd 2» Inner and outer cylindrical members 22 and 18, 

and they have a radius of about 0*64 cm to 2,54 cm on the obtuse angle junctions of the rib members 28 

with the mner and outer cylindrical members 22 zmi 78- 

A significant advantago of the tire of this rnv^ntfon over the prior art structures fs that its enveloping 

properties are much improved over such prior art structures. The rib member structures can deform locally 
10 and achieve their load bearing capability by deforming much like a pneumatic fire. Prior art structures are 

generally much less locally deflectable and must distribute their deflections in order to obtain low spring 

rates. 

The annular body 18 may be adhered to the surface 24 of wheel rim 12 by being molded directly 
thereto in a liquid injection molding process* with the outer cylindrical surface 24 of the rim having been 

is prepared in accordance with known processes to adhering ly receive the elastomeric material of the body 
16. Preferably, the wheel rim 12 Is provided with radial flanges 38 and 38 which cooperate with the mold in 
forming the annular body 16 on the wheel rim surface 24. Alternative methods of mounting the tire body 16 
on the wheel rim 12 are discussed hereinafter. 

Referring now to Figures 4 and S, a preferred method for manufacturing the tire 10, which method 

20 employs a mold shown generally at 40, will now be considered. The mold comprises an outer moid ring 42 
which defines the outside diameter of the tire, and two mold plates 44, 46 which define the aide edges of 
.the annular body 16. Mold plate 44 is provided with a plurality of inserts 48 which are reteasabiy fastened to 
the mold plat© 44 by means of bolts 50. The inserts 48 are generally rhomboidally shaped and 
cfrcumferentlaily spaced apart from one another so as to form the first axial portions 28 of rib members 26 

25 between them during the molding operation. 

Similarly, mold plate 46 is provided with a plurality of inserts 52 which are bolted thereto by bolts 54 
with the Inserts 52 being generally rhomboidally shaped and crrcumfererrtialiy spaced apart from one 
another to form the second axial portions 30 of rib members 26. The Inside diameter of the annular body 16 
is formed by the outer cylindrical surface 24 of the wheel rim 12. 

30 Suitable pairs of Inner, annular flat washers 56 and outer, annular flat washers 58 are employed to 
space the mold plates 44 and 46 from the radial flanges of the wheal rim 12, in the case of the inner 
washers 56, and to space the mold plates 44 and 46 from the outer mold ring 42, in the case of the outer 
washers 58. The axial thickness of the washers 56 and 58 determine the axial thickness of the web member 
32 and these may be varied depending on design conditions specified for the annular body 16. 

35 Similarly,, the inserts 48 cn mold plate 44 and the Inserts 52 on mold plate 46 may be removed and 
replaced by corresponding inserts of different configuration when it is desired to change either the angular 
orientation or the thickness of the fib member portions 28 and 30, in accordance with desired design 
changes. An inlet spout 60 is provided for supplying liquid material to the mold from a source (not shown) 
during the mold fining operation, and an outlet valve 62 is provided to allow air to be removed from the 

<o mold during the filling operation. 

An alternative method of making the annular body 16 would employ, in place of the wheel rim 12, an 
inner mold ring (not shown) similar in configuration to the outer mold ring 42 but of lesser, appropriate 
diameter. After the annular body 16 has been molded and post-cured in this alternate method.the annular 
body 16 would be glued to a machined aluminium rim using a polyurethane adhesive. 

45 Example 1 below provides details with respect to a non-pneumatic tire that was made in accordance 
with the preferred embodiment. 



EXAMPLE 1 

so 

The non-pneumatic tire that was prepared had the following dimensions: 



55 
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= 26.04 cm 
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= 45° 






= 0.51 cm, each 
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- 4.570 em 




* 0 /D 


= 5.5 






= 8.2 




r. 


= 5.72 cm 




L/d s 


= 6.4 





75 



-6.1 cm, each 
= 20.45 cm 



The tiro was made in a mold similar to that shown in Figures 4 and 5, but having an inner mold ring 
substituted in place of the wheel rim 12, as discussed above as an alternative method of making the annular 
body 16. The resulting mold was filled with a reaction mixture of (a) tolylenedilsocyanate-poly- 
(tetramatrrylene ether) glycol. (M.W\ 2000), prepolymer having an NCO number of 5*45 and an amine 
equivalent of 787 and (b) a methylenedlanillne-NaCI complex curative (50% by weight in dioctyi phthalate), 
the (a)/(b) wslght ratio being 1/0*27. Prior to mixing the foregoing components, the toJylenedllsocyanate- 
poly(tetramethylene ether) glycol was haated to 85* and the methylenedienHine-NaCI complex curative was 
heated to 27* C. The mold was also preheated to 65* C prior to Introducing the reaction mixture* 

The reaction mixture was added to the mold under about 450 kPa pressure with care being taken to 
ensure that all air *m the mold was displaced by the liquid reaction mixture that was being added. 

Once the mold was filled, it was placed for about one hour In an oven (set for 121 * C) for the purpose of 
curing the polyurethane. Subsequently, the mold was opened, the polyurethane annular body 16 was 
removed and the body was postured for about 16 hours at 70" G. 

A simple tire tread having a thickness of about 0.6 cm was than glued onto the outer cylindrical 
member 18 using a methyl 2-cyanoacrylate adhesive and the resulting tire was fitted and glued onto a steel 
dm member 12 using a polyurethane adhesive cured with an organic isocyanate curative- The resulting tire 
and wheel assembly, In turn, was used to replace a conventional passenger car tire and wheel assembly. A 
car With the foregoing tire and wheel assembly was driven at speeds of up to 64 km/hr without deletertously 
affecting control of the car and wfthout damage to the non-pneumatic tire of this invention. 

Referring now to Figures 8 and 7 an alternative embodiment of the tire 10 has been shown. In tftese as 
well as in the remaining figures of this specification, parts corresponding to the parts illustrated In Figures 2 
and 3 have been identified by the same numerals. 

in the embodiment of Figures 6 and 7, the construction of the annular body 18 is essentially simifar to 
that of the foregoing embodiment except that the angular orientation of the second axial portions 30a of rib 
members 26 has been reversed from the angular orientation of the second axial portions 30 of the rib 
members 26 in Figures 2 and 3. so that the second axial portions 30a of Figures 6 and 7 are in direct axial 
alignment with the first axial portions 28 of the rib members 26. This arrangement provides slightly different 
ride and handling characteristics from those of the embodiment shown In Figures 2 and 3. 

The annular body 16 of Figures 6 and 7 Is manufactured in a manner similar to that of the first 
embodiment described herein. In this case the inserts 52 (Figure 4) would be removed and replaced by a 
new set of inserts having their rhomboida! shapes angularly oriented fn a direction opposite to the direction 
in which they are oriented in Figure 4. 

Referring now to Figures 8 and 8, yet another embodiment of this invention has been disclosed. In this 
embodiment the central wob member 32 of the prior embodiments has been removed and replaced by a 
pair of thinner web members 64, 66, one of which is positioned at each of the axial end3 of the annular 
body 16. enclosing the hollow interior thereof. In this embodiment the inner cylindrical member 22 is formed 
from a first axial portion 22a and a second axial portion 22b. and the outer cylindrical member 18 is formed 
from a first axial portion 18a and a second axial portion 18b, Similarly, the rib members are comprised of 
first axial portions 28 and sacond axial portions 30, with the angular orientations of the portions 28 and 30 
befog reversed from one another. 
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"The angular body 16 of the embodrnrer t shown in Rgures 8 and 9 is comprised of two identical half 
bodies 16a and 16b. each of which may be independent molded and then adhesively joined to the other 
along a parSng fine 68 by applying liquid pclyether polyurethane to the abutting faces of the two half bodies 
16a, 16b after each has been cured, and then curing the adhesively bonded assembly. Thereafter, the 

s composfte annular body 16 would be adhssrvely bonded to the outer surface 24 of the wheel rim 12 in the 
same manner as described earlier herein. 

A mold similar to one half of the mold snown in Figure 4 may be used to make each of the annular half 
bodies iGa, 16b, the remaining half of the mo»d of Frgure 4 would be replaced by a flat plate. The inner and 
outer rings of such a mold would be about hsJf ine axial length of the outer ring 42 of Figure 4 f and the 

io thicknesses of washers 56 and 58 woufd be appropriately selected to achieve the desired thickness of the 
web members 64 and 60 in this embodiment. 

The embodiment of Rgures 8 and 9 would, of course, give slightly different ride and handling 
characteristics than the previously described embodiments, tending to be stiffer at the tread edges than at 
the centre of the tread 20 of the tire. 

is Referring now to Figures 10 and 11, yet another embodiment of this invention has been shown. This 
embodiment is similar to the embodiment of Figures 8 and 9, except that the second axial portions 30 of ■ 
the rib members are angularly oriented in the same direction as the first axial portions 28 of the rib 
members. 

Tho annular body 16 of this embodiment would be made in a mold similar to those already described 
£0 but in this case two separate molds would be required, one for making each of the annular half bodies 16a 
and 16b so that the desired angular orientation of the rib portions 28 and 30 can be obtained. 

Referring now to Figure 12, a three-web-member embodiment of this invention has been illustrated. In 
this embodiment annular half bodies 16a and 16b, similar to but slightly shorter in the axial dimension than 
those shown in the embodiment of figures 8 and 9, are employed, together with a planar disc-shaped third 
23 web member 70. Annular half bodies 1 6a and 16b would be made In the same manner as described in 
connection with the embodiments of Figures Q and 9. and an additional mould would be provided to make 
the web member 70. The three parts would then be adhesively joined together in a manner similar to that 
described in connection with the embodiment of Rgures 8 and 9 to provide a cured annular body 16 having 
web members at either end thereof and in the central plane thereof. The construction of this embodiment 
30 would be employed when it is desired to have additional stiffening both at the ends of the annular body and 
in the central plane of the annular body. 

Ae in the embodiment of Figures 8 and 9, the first axial rft> momber portions 28 and the second axial rib 
member portions 30 make equal but oppositely directed angles with their respective intersecting radial 
planes. 

as A still further embodiment of the invention is shown in Figure 13. In this case a three-web-mem bar 
version of the annular body 16 is employed in which the rib member portions 28 and 30 make angles with 
their respective intersecting radial planes which are both equal and similarly directed relative to such 
planes. As before, the two annular half bodies 16a and 16b would be adhesively secured to the opposite 
side faces of the central web member 70 to provide an integral, composite body 16. 

40 Referring now to Figure 14 an embodiment similar to the embodiment of Figures 6 and 7 has been 
shown in connection with the use of a split wheel rim having a first axial portion 12a and second axial 
portion 12b thereon. The two halves of the wheel rim are bolted together by bolts 72 and each i$ provided 
with a corresponding flange 36 and 38 to assist in retaining the annular body 18 in axial position on the 
wheel rim 12. The spilt rim arrangement of Figure 14 facilitates mounting of an annular body 16 onto the 

as wheel rim 12 when the annular body has been separately molded from the wheel rim. 

Referring now to Rgures 15 and 16. yet another embodiment of this invention is shown in which extra 
provision is made for preventing slippage between the wheel rim and the inner cylindrical momber 22 
during acceleration and deceleration of the fire and wheel assembly. In this case the inner surface of the 
inner cylindrical member 22 is provided with axlally extending, circumferantlafly spaced depressions 74 and 

so raised portions 78, and the outer surface 24 of the wheel rim 12 is provided with corresponding raised 
portions 78 and depressions 80 which interengage with the depressions and raised portions of the inner 
cylindrical member to prevent relative rotation therebetween. As before, one end of the outer portion of 
wheel rim 12 is provided with a raised annular flango 36 thereon which abuts the Inner cylindrical member 
22, and the other end of the outor portion of wheel rim 12 is provided with a removable raised flange 38a 

55 which is bolted thereto by bolts 82. 

To mount the tfre 10 onto the wheel rim 12 the removable flange 38 is unbolted and removed from the 
rim. Then, the various raised portions and depressions of the inner cylindrical member 32 and the cuter 
surface 24 of the rim are coated with an adhesive and aligned, and the tire 10 is slid onto the rim 12. 
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Thereafter, the removable flange 38a is boRed back onto the rim 12 and the adhesive bonding fs allowed to 
cur© before usage. The curing may be facilitated by placing tho assembly rn a suitable oven at an 
appropriate temperature for an appropriate kngtri of time, depending upon the adhesive used. 

Referring now to Figure 17, an embedment of this Invention similar to that of Figure 11 but employing a 
5 pair of irrtersecfmg conical web members has been shown, (n this case one confcal web member comprises 
web member portions 86 and 88, and Jte ofrer conical web member comprises the web member portions 
84 and 90. Conical web members 84, 90 zrrt 86, 88 each are in the form of a frustrum of a right circular 
core having as its principal axis the rotational ads of the lire. The annular body 16 in this case is molded as 
two half bodies 16a and 1 8b which are then adhered together along their parting line 68 in a manner similar 
w to that described in connection wrth the embodiment of Figure 9 T 

Figure 18 shows an embodiment of this Invention similar to that shown in Figure 17 but having two 
conical web members 92, 84 and SB, 96 which, rather than intersecting one another, have their radially inner 
ends terminating on the inner cylindrical member portions 22a and 22b respectively, at points adjacent to 
each other and to the parting line 68 of the annular half bodies 16a. 16b comprising the annufar body 16. In 
76 this case, the web members 92, 94 and 96, 98 are substantially In abutting relationship wtth one another. 

The embodiment of Figure 19 is a variation of the embodiment shown in Figure 7, substituting a conical 
web member 100, 102 for the planar web member 32 of Figure 7. This embodiment would be used when it 
is desired to Impart assymetrlc tire proportions to the non-penumatlc tire of this invention. 

Referring now to Figures 20 and 21 an embodiment of this invention has been illustrated wherein a 
20 multiplicity of web members 104, 104a, 104b, 104c etc., are employed In pface of the web members 
described earlier. In this case each of the web members is in the form of a partial helix which extends from 
a corresponding end and side surface of one rib member 26 to a corresponding opposite end and side 
surface of an adjacent rib member 26. The so-formed helices Interdigrtate with one another but their 
projections do not intersect one another. 
2s Figure 22 shows a variation of the embodiment of Figures 2D and 21 in which web members 106, 106a, 
106b, 106c, etc. form pairs of web members (e.g. pair 106 and 106a, pair 106a and 106b, pair 106b and 
106c) wherein each web member of the pair extends from an opposite sfde of a common end of one rib 
member to the opposite end of a different next adjacent rib member 26. In this case, the web members 
form partial helices the projections of which intersect one another. . 

30 



Claims 

as 1- A tire comprising an annular body of resilient elastomeric material, the body having a generally 
cylindrical outer member (18) at the outer periphery thereof, a generally cylindrical inner member (22) 
spaced radially inward from and coaxial with said outer member, a plurality of axially extending, 
droumferentlaily speced-apart rib members (26) connected at their corresponding radially Inner and 
outer ends to said Inner and outer cylindrical members, and at least one web member (32) having 

40 opposite side faces, sard web member having its radially inner and outer peripheries connected 
respectively to said inner and outer cylindrical members and being connected on at least one of its 
side faces to at least one of said rfb members to thereby form with said rib member a load-carrying 
and cushioning structure for said outer cylindrical member, characterised in that said rib members (26) 
are generally Inclined at an angle of about 15* to 75* to radial planes which intersect them at their 

45 radially inner ends, in that the rib members are formed wfth undercuts (34) at the junction of the rib 
members (26) with the outer and Inner cylindrical members (18 and 22), and In that said elastomeric 
material has a Shore hardness value of from 80A to 50D, and a compression modulus at 0.5 shape 
factor and 10% compression of from 5.9 x 10 9 to 344 x 10 3 kPa, preferably from 20.7 x 10 3 to 62.1 x 
10 3 kPa. 

50 

2. A tire as claimed In claim 1 wherein at any one of said junctions where the angle between the rib 
member and the respective cylindrical member is an acute angle the undercut Is an arc of a circle 
having a radius of from 0.32 to 1.27 cm. 

w 3, A tire as claimed in claim 1 wherein at any one of said Junctions where the angle between the rfb 
member and the respective cylindrical member is an obtuse angle the undercut is an arc of a circle 
having a radius of from 0.64 to 2.54 cm. 
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4, A tire as claimed In any one of the preceding claims in which the relationship between the outer radius 
of the outer member (18) and the radial distance (D) from the radially otrter surface of the inner 
member (22) to ih© radially Inner surface of the outer member (18) is governed by the formula 

s 

5. A tire as daimed in any one of tft* preceding claims wherein said web member (32) is planar, is 
perpendicular to the rotational axis cf tte "ire and is positioned about half way intermediate the axial 
ends of said cylindrical members (18. 22). and wherein each of said rib members (Extends axialry of 
said web member and has a portion jyfng to each side of and connected to the respective side race of 

10 said web member. 

6. A tiro as claimed in claim 5 wherein the rib member portions (28) on one side of said web member 
each make the same angle to their respective intersecting radial pianos as the rib member portions (30) 
on the other side of said web member each make to their respective Intersecting radial planes* 

15 

7, A tire as claimed in claim 5 wherein the rib member portions (28) on one side of said web member 
each make an angle to their respective Intersecting radial planes that is equal to but oppositely directed 
from the angle that the rib member portfons (30) on the other side of said web member each make with 
their respective Intersecting radial planes. 

10 

a. A tire as claimed in any one of claims 1 to 4 comprising first and second web members (94. 68) each 
being planar, being positioned perpendicular to the rotational axfs of the tfre, and having its Inner and 
outer peripheries connected respectively to said irmer and outer cylindrical members (22a, 1Sa). said 
first web member being positioned at one axial end of said Inner and outer cylindrical members and 
26 being connected on one of its side faces to said rib members (28, 30) and said second web member 
being positioned at the other axial end of said Inner and outer cylindrical members and being 
connected on one of its side face© to said rib members (28. 30). 

9- A tire as claimed In claim 8 and further Including a third planar web member (70) positioned 
30 perpendicular to the rotational axis of the tire and having opposite side faces* 3aid third web member 
having its inner and outer peripheries connected respectively to said Inner and outer cylindrical 
members (22b. 18b), said third web member being positioned about half way intermediate the axial 
ends of said cylindrical members, said rib members (28, 30) extending axlally of and to each side of 
said third web member, a first set of rib member portions connecting said first web member (64) to one 
35 side of said third web member (70) and a second set of rib member portions connecting said second 
web member (66) to the other side of said third web member (70). 

10. A tire as claimed In claim 8 or claim fl wherein said rib member portions of said first and second sets 
(28, 30) are each of substantially equal axial length, each corresponding to about one-half of the axial 

<fD length of the Inner and outer cylindrical members, and wherein each rib member portion of each set 
makes an angle with its respective intersecting radial plane, all such angles being equal and being 
similarly directed. 

11. A tire as daimed fn dairn 8 or claim 9 wherein said rib member portions of said first and second sets 
46 (28.30) are each of substantially equal axial length, each corresponding to about one-half of the axial 

length of the Inner and outer cylindrical members, and wherein each rib member portion of each set 
makBs an angle with Its respective intersecting radial plane, all such angles being equal but the angles 
of rib member portions In the first set being oppositely directed to the angles of rib member portions In 
the second set. 

so 

12. A tire as claimed in any one of claims 1 to 4 wherein said web member (84, 90 or 92, 94 or 100, 102) 
is in the form of a frustrum of a right circular cone having as its principal axis the rotational axis of the 
tire T wherein said rib members (28, 3D) extend axiaHy of and to each side of said web member, and 
wherein said web member is connected on each of its side faces to respective portions of each of said 

55 rib members. 

13. A tire as claimed in claim 12 and further Including a second web member (86, 88 or 96. 98) In the form 
of a right circular cone having as its principal axis the rotational axis of the tire, said second web 
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member having its Inner and cuter peripheries connected respectively to said inner and outer 
cylindrical members (22, 18) and befng connected on each of its side faces to respective portions of 
each of said rib members (28, 30), ?>e apices of said cones being oppositely directed, 

5 14> A tire as claimed in claim 13 whereto said web members (84, 90 and 88, 89) intersect one another 
(figure 17). 

15. A tire as claimed in claim 13 wh»^ said web members (92, 84 and 98, 98) are substantially in 
abutting relationship with one anomer (figure 18). 

TO 

16« A tire as claimed In any one of claims 1 to 4 wherein said web member (104) forms a partial helix 
about the rotational axis of the tire, and further including a plurality of additional web members (104a 
etc. ) each of which forms a partial helix about the rotational axis of the tire, said rib members (26) 
extending axrally of and to each side of said web members, each of said web members being 
15 connected on each of their side faces to a respective portion of at least one of said rib members, and 
each of said plurality of web members having its Inner and outer peripheries connected respectively to 
said inner and outer cylindrical members (22, 18), 

17- A tire as claimed In claim 16 wherein the projections of th© helices of adfacent web member are non- 
20 intersecting (figure 21). 

18, A tire as claimed »n claim 16 wherein the projections of the beilces of adjacent web members Intersect 
one another (figure 22), 

zs 19- A tire as claimed in any one of cfaims 16 to 18 wherein each said rib member or portion thereof is 
inclined at an angle of from 20* to 45* to its respective intersecting radial planes. 

20- A tire as claimed in any one of the preceding claims wherein said elastomeric material comprises a 
material selected from the group of materials comprising poiyurethanes; natural rubber; polybutadienes; 
3D potyisoprenes; ethylene-propylene-non-conjugated diene terpofymers; copolymers of butadiene with 
acrylonitriles and with methacrylonitriies; styrenes and acrylates: and is preferably a polyurethane. 



Revindications 

1- Bandage comprenant un corps annuiaire en materiau elastique e'lastomere, le corps ayant un organ© 
exteme ge"ne>alemont cyllndrique (18) a fa perfphSrie exteme de celul-cl, un organe interne ggnerale- 
ment cylfndrJque (22) dispose^ radialement vers rirrterfeur et coaxlaJement audit organe exteme, une 
plurality d'organes formant nervures (26) qui s'Stendem axiafement et qui sont disposes a distance sur 

40 la drconference, connects par leurs extremites correspondantes radialement interne et exteme auxdits 
organes cylindriques interne et exteme, et au morns un organe formant nervure (32) qui possede des 
faces latSrafes opposses, (edit organe formant nervure ayant. ses peripheries radialement interne et 
exteme connected respectivement auxdits organes cylmdriques Interne et extern© et Stent connects 
sur au moins Tune da ses faces laterafes a au moins Tun desdfts organes formant nervures pour ainsi 

•ts former avec ledit organe formant nervure une structure de support de charge et d'amortissement pour 
tedit organe cylindrique exteme, caracterisg en ce que tesdlts organes formant nervures (2B) sont 
gengralement incline's d'un angle de I'ordre de 15* a 75* par rapport aux plans radfaux qui croisent 
ceux-cl au niveau de leurs extremes internes radiates, en c© que les organes formant nervures sont 
pourvus de decoupes a la jonction des organes formant nervure (26) avec les organes cylindriques 

so exteme et Interne (18, 22), et en ce que ledlt mateViau elastomere possede une valeur de durete Shore 
comprise entre 80A et 50D, et un module de compression avec un facteur do forme de 0.5 et 10 % de 
compression compris entre 6,9 x 10 3 et 344 x I0 3 kPa, et de preference entre 20,7 x 10 s * h 62,1 x 10 9 

ss 2. Bandage selOn ta revendicatjon 1, dans lequel Tune quelconque desdites jonctions suivant laquella 
Tangle entre Torgane formant nervure et Torgane cylindrique respectif est un angle aJgu. la dScoupe 
etant un arc de cercle ayant un rayon compris entre 0,32 et 1 ,27 cm. 



PAGE 14/28 * RCVD AT 3/30/2006 11:47:34 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/11 * DNIS:2738300 * CSID:8644223517 * DURATION (mm-ss):08-52 



03/30/2006 11:48 8644223517 



MICHELIN LEGAL IP 



PAGE 15/28 



EP 0 159 888 B1 



3. Bandage selon la revendication 1, dars fequQf I'une quefconque desdites joncSons ou Tangle entre 
rorgane fbrmant nervuns ©t Morgan* cyffi^drique respectif est un angle obtu. la decoupo Slant un arc de 
cercle ayant un rayon entre 0,64 et 2,54 cm. 

s 4. Bandage selon Tune quelconque des revindications pr^c^dentes dans lequel la Nation entre le rayon 
externe de rorgane extern© (18) et la ctstance radial© (D) dapuis la surface externa radtele de Porgane 
interne (22) jusqu'a la surface Interns tacSate d* ('organe extern© (18) est d&finfe par la formule rJ10 * 
D*r</2, 

w a Bandage selon Tune quelconque des revendications pr^c^dentos, dans fequef l r organe fomnant nervure 
(32) est plat, perpendlculaire a I'axe de rotation du bandage et est dispose* senslblement a mi-chemin 
entre les extremrt£s axiates desdits organes cylindriques (18, 22) et dans lequeT chacun des organes 
formant nervures (23) a'etend axialement depuls rorgane fdrmant nervure et possede une portion 
s^tendant a chaque c8te et connect^e aux faces lateVaies dudit organe fbrmant nervure. 

15 

6. Bandage selon 'a revindication 5, dans lequel des portions de rorgane formant nervure (28) sur un 
coli dudlt organe formant nervure forment chacune le memo angle* par rapport a leurs plans radiaux 
d'intersecttan respectlfs, que font chacune des portions de Porgane formant nervure (30) sur Pautre 
cfita* dudit organe formant nervure, avec leurs plans radiaux dlntersectlon respectifs, 

20 

7» Bandage selon la revindication 5, dans lequel les portions de Porgane formant nervure (28) sur un c6te 
dudli organe formant nervure re*aiisent chacune un angle par rapport a leur plan radia! d'intersectlon 
respectif qui est e*gaJ mais directement oppose* a Pangle que forme chacune des portions de Porgane 
formant nervure (30) sur 1'autre c^te dudit organe formant nervure par rapport a leurs plans radiaux 
25 d'lntersection respectife. 

8. Bandage selon Tune quelconque des revendications 1 a 4, comprenant des premier et second organes 
formant nervure (64, 66) chacun etant plat posftionne* perpendiculairemerrt a I'axe de rotation du 
bandage et ayant ses peripheries interne et externe respect! vement connect^es aux organes cyflndrf- 

ao ques interna at externa (22a, t8a), ledit premier organe formant nervure extant positionnS a une 
extremite axiale desdits organes cyllndrlques Interne et externa et etant connect sur Tune de ses 
faces lat^rales auxdits organes formant nervures (28, 30), et ledit second organe formant nervure etant 
posltionne a Tautre extremite* axiafe desdits organes cylindriques interne et externe et est connects* sur 
Pune de ses faces lat^raies auxdita organes formant nervure (28, 30). 

35 

9. Bandage selon la revendication 8, et comprenant de plus un troisieme organe plat formant nervure (70) 
posrtionne* perpendiculairemerrt a i'axe de rotation du bandage et ayant des faces laterales opposees, 
ledit troisieme organe formant nervure ayant ses peripheries Interne et externe connecters respective- 
ment aux organes cylindriques interne et externe (22b, 18b), fedit trolsieme organe formant nervure 

4> etant positionng sensiblement a mi-chemin entre les extremes axiales desdits organes cylindriques, 
lesdits organes formant nervures (28, 30) s'etsndant axialement depuls et de chaque cote dudit 
troisieme organe formant nervure, un premier jeu de portions de Porgane formant nervure connectant 
ledit premier organs formant nervure (64) k un cote dudit troisieme organs formant nervure (70) et un 
second jeu de portions dudft organe fdrmant nervure connectant fedit second organe formant nervure 

45 (68) de Pautre c6te dudit troisieme organe formant nervure (70). 

10. Bandage selon la revendication 8 ou 9, dans lequel lesdites portions de I'organe fbrmant nervure 
desdits premier et second jeux (28, 30) sont chacune de longueur substantia lement egalo, chacune 
correspondant sensiblement a une mottie de la longueur axiale des organea cylindriques interne et 

so externa, et dans lequel chaque portion de Porgane formant nervure de chacun des jeux forme un angle 
avec son plan radial (^intersection respactlf. tous ces angles etant egaux et etant dlrrgss d© fagon 
simllaJre. 

11. Bandage selon la revendication 8 ou 9, dan$ lequel lesdites portions de I'organe formant nervure 
55 desdit$ premier et second jeux (28, 30) sont chacune de longueur axiale substantrellement egale, 

Chacune correspondant a sensrbfement une moitie de la longueur axiafe des organes cylindrlque$ 
interne et externe, et dans lequel chaque portion de Torgane formant nervura de chacun des ieux forme 
un angle avec son plan radial d'lntersection respectff. tous aes angles etant egaux, mais les angles des 
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portions de Torgane formant nervme du premier Jeu sont directement opposes aux angles des portions 
de i r organe formant nervure du secc-rxf jeu. 

12. Bandage selon Tune quelconque des revindications 1 & 4, dan3 lequel tesdrte organes formant 
5 nervures (84, 90 ou 92, 94 ou 100, 102) ont la forme d'un tronc de cdnedrort circuteire ayant pour axe 
prfncipat fax© de rotation du bandage dans lequel lesdlts organes formant nervures (28, 30) s'etendent 
radratoment depuis et do chaque co?e tfes organes formant nervures, et dans lequel tedtt organe 
formant nervures est connects sur chacune de ses faces lateYales aux portions respectives de chacun 
desdits organes formant nervures. 

70 

13» Bandage salon la revindication 12 et compranant de pfos un second organe formant nervure (88, 88 ou 
96, 98) ayant la forme d'un cSne droit circulaire avec son axe principal confondu avec I'axe de rotation 
du bandage, ledrt second organe formant nervure ayant ses peripheries Interne et externe connectees 
respectfvement aux organes cylfndriques interne et exteme (22. 18) ot connactees a chacune de teurs 
is faces latSrales aux portions respective? de chacun desdits organes formant nervures (28, 30), les 
sammete desdits cCnes Start directement opposes. 

14. Bandage sefon la revendication 13 dans lequel lesdJts organes formant nervures (84, 90 et 86, 88) se 
croissnt tes uns les autres (figure 17), 

20 

15. Bandage scion ta revendication 13 dans lequel lesdits organes formant nervures (82. 94 et 98, 9B) sont 
substantiellemerrt bout a bout i'un par rapport a I'autre (18). 

16. Bandage selon rune quelconque des revendlcations 1 a 4, dans lequel tedH organs formant nervure 
25 (104) forme une partfe d'h^Hc© autour de Taxe de rotation du bandage, et comprend en outre une 

plurality d*organes formant nervures additionnels, (104a, etc.) qui ferment chacun une partie d'heTice 
autour do fax© de rotation du bandage, lesdits organes formant nervure (28) attendant axialement 
depuis et de chaqu© oStf desdits organes formant nervure, chacun desdits organes formant nervures 
Start connects sur chacune de ses faces fat^rales a une partis respective d'au moins Tun desdits 
30 organes fbrrnant nervures, st chacun de ladlle plurality d'organes formant nervures ayant ses periphe- 
ries interne et extern© connectees respectivement auxdlts organes cylindriques Interne et extern© (22, 
18). 

17. Bandage selon la revendication 16, dans lequel les projections des helices des organes formant 
35 nervures adjacents ne pnieentent pas dlntersection (figure 21), 

18. Bandage selon la revendication 16, dans lequel les projections des hdllces des organes formant 
nervure adjacents prasentent des Intersections les unes avec les autres (figure 22). 

40 19. Bandage selon J'une quelconque des revendications 16 a 18 dans lequel chacun desdits organes 
formant nervures ou chaqua portion de ceux-ci est inclined d'un angle entre 20* et 45* par rapport a 
son plan radial d'intersection respectlf. 

20. Bandage selon Tune quefconque des revendlcations prdc^dentes dans lequel ie materiau eFastomere 
45 comprend un matSrlau choisi pamni le groups des matgriaux comprenant poryurethanes, caoutchouc 
naturel, polybutadtenes, pofyisoprenes, propylene-ethylene non conjugues, terpolymeres diene, copory- 
• meres de butadiene avec acrylonitriles et avec m&hacrylon'rtrlles, styrenes et acrylates, et est de 
preference un polyurethane. 

so 

Anspruche 

1- Belfen. der efnen ringfarmigen Korpor aus etestischem, elastomeren Material umfa/it, wooef der Korper 
ein allgemein zylindiisches Avtfenteil (18) an selnem AuSenumfang, ein adgemein 2yfindrisches, radial 
ss einwarts zu diesem Autfenteil beabstandetes sowle koaxiales Innentell (22) r eine Mghrzahl von axial 
vorlaufenden* in Umfangsricbtung beabstandeten Rippenelementen (26), die an ihren augehorigen 
radial inneren sowfa aufleren Eneten mil den genannten Inneren sov/fo autferan zyfindn'schen Teifen 
verbundon sfnd, und wenigstens ein Stegteil (32) mit entgegengesetzten Seitenftachen aufwefst das 
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erwa*hnte Stegteil an seinen radial innerai sowie au/3eren Randern jeweils mi: den genannten fnneren 
sowfe auBeren zylindrischen Teilen vertunden 1st und an wenigstens einer seiner Seitenflfichen an 
wenigstens efnes der besagten Rippeoetemente angeschfossen ist urn dadurch mit diesem Rippenele- 
rnent sine fasttragend8 und dSmpfende Sruktur fOr das genannte Suflere zyrmdrische TaH zu Widen, 

s dadurch gekennzeichnet. da0 die besacten Rippenelemente (26) allgemein unter einem Winkef von 
etwa 15* bis 75* zu radialen Ebenen gen-fgt sind, die diese an ihren radial inneren Enden schneiden, 
da£ die Rippenelemente mit Hmtersc h pg-t ftnc en (34) an der Verbindungsstelie der Rippenelemente 
(26) rnit den aufleren sowie inneren zylindrischen Teilen (18 und 22) ausgestaftet sind und dafi das 
erwShnte elastamere Material einen Shore^Hartewert von 80A bis 50D und einen Kompressionsmodul 

w bef einem Formfaktor von 0,5 sowie einer Kompression von 10 % von 6.9 x 10 3 bis 344 x 10 3 kPa, 
vorzugswelse von 20,7 x 10 3 bis 62,1 x 10 a kPa, hat. 

2. Reifen nach Anspruch 1, wobei an jeder Verbindungsstelie. an welcher dar Winkel zwischen dem 
Rlppeneternent und dam jeweiligen zylindrischen Tell ern spitzer Winkel ist. die Hinterschneidung ein 

rs Kreisbogen mit ernom Radius von 0,32 bis 1 ,27 cm ist. 

3. Re'rten nach Anspmch 1, wobei an jeder Verbindungsstelie, an der der Winkel zwi9chen dern 
Rippenelemsnt und dam jeweiligen zynndrischen Tell ©In stumpfer Winkel 1st die Hinterschneidung ern 
Kreisbogen mit einem Radius von 0,64 bis 2,54 cm Ist 

20 

4» Reifen nach ir/gendeinem der vorhergehenden AnsprOche. in wefchem die Bezfehung zwischen dam 
Su£eren Radius des Au/Jenterfs (18) und dem radiafen Ahstand (D) von der radial atifleren RSche des 
Innenteils (22) zur radial inneren Flache des Autfenteils (18) durch die Formal r</iQ £ 0 £ r 7 2 bestimmt 

ist 

25 

5. Reifen nach irgendeinem der vorhergehenden AnsprQche T wobel das erwShnte Stegteil (32) eben, 
senkrecht zur Drehachse des Reifens sowie etwa an der Halfte zwischen den axiaJen Enden der 
genannten zylindrischen Telle (18, 22) angeordnet ist und wobei jedes der besagten Rippenelemfinte 
(28) sich axial zum erwahnten Stegteil erstrockt sowie ein auf jeder Seite des erwShnten Stegteils 

so liegendes und mit der jeweifigen SeitenflSche verbundenes StOck besitzt 

6. Reifen nach Anspruch 5, wobel die RlppenelemgrrtstUcke (28) an der einen Selte des erwahnten 
Stegteils jeweils densalban Winkel mit ihren Jeweiligen radialen Schnittebenen bildon. wle fhn die 
RippenelementsttScke (30) an der anderen Sefte des erwahnten Stegteils jeweils mit ihren jeweiligen 

2$ radialen Schnittebenen bilden. 

7. Reifon nach Anspruch 5, wobel die Rlppeneiementstacke (28) an der einen Selte des erwShnten 
Stegteils jeweils einen Winkel mrt ihren jeweiligen radialen Schnittebenen bilden, der gleich dem Winkel 
Ist Jedoch zu dlesem entgegengesetzt gerichtet ist, den die RippenelementstOcke (30) an der anderen 

40 Selte des erwShnten Stegteils jeweils nnit ihren jeweifigen radialen Schnittebenen bilden. 

8- Reifen nach Irgendeinem der AnsprOche 1 bis 4, der erste und zweite Stsgteile (64, 66) umfaflt die 
jeweils eben sind, senkrecht zur Drehachse des Reifens angeordnet sind und mit fhren inneren sowie 
Sufieren Randern jeweils mit den genannten Inneren sowie Sufleren zylindrischen Teilen (22a. 18a) 

45 verbunden sind, wobei das erwahnte erste Stegteil an dem einen axiaien Ende der genannten inneren 
sowie auSeren zylindrischen Telle angeordnet und an etner seiner $eftenfl§chen mit den besagten 
Rlppenelementstacken (28. 30) verbunden ist und das erwahnte zweite Stegteil an dem anderen 
axiaien Ende der genannten inneren sowie Sufleren zylindrischne Telle angeordnet und an einer seiner 
SeltenflSchen mit den besagten RippenelementstOcken (23, 30) verbunden ist. 

50 

9- Reifen nach Anspruch 8, der femer ein drittes, ebenes Stegteil (70) enthfilt daa eenkrecht zur 
Orehachse des Reifens angeordnet 1st sowie entgegengesetzte SeitenfJachen hat, wobei dieses drftte 
Stegteil an aeinen inneren sowfe auiJeren RSndern jeweils mrt den genannten Inneren sowie Sufleren 
zylindrischen Teifen (22b, 18b) verbunden ist, das besagte drKte Stegteil etwa auf der Halfte zwischen 

55 den axiaJen Enden der genannten zylindrischen Teile angeordnet ist die besagten Rippenelemente (28, 
30) sich an und zu jeder Selte des besagten drtften Stegteils erstrecken, sin erster Sate von 
RippenelementstOcken das besagte erste Stegteil (64) mit der einen Seite des besagten dritten 
Stegteils (70) und ein zweiter Satz von RippenelementstOcken das besagte zweite Stegteil (66) mit der 
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srtderen Seite des besagten drrKen Steatite (70) verbindet 

10. Reifen nach Anspruch 8 oder Ansprjch 9, wobet die erwahnten RIppenetementstQcke des genannten 
ersten sowf© zweiten Satzes (28, 30) jewefls von lrn wesentllchen gleicher awalsr Langs sind, jedes 

5 etwa einer Ha7fte d©r axialen LSnge dor mneren sowie autferen zylindrischen Tail© entspricht and wobei 
jsdes RlppenelementstOck eines jeden Satzes mlt seiner radfalen Schnlttebene einen Winket bitdet und 
efte dies© Winkel gleich sowie gleieharSc gerichtet sind. 

11. Reifen nach Anspruch 8 oder 9. wobei die erwahnten RlppenelementstOcke des genannten' ersten und 
ro zweiten Satzes (28, 30) jeweils von im wesentflchen gleicher axialer LSnge sind. jedes etwa einer Halfte 

der axialen L5nge der inneren sowie aufleren zylindrischen Teile entspricht and wobel jedes Rlppenele- 
mentstGck ernes jeden Satzes mit seiner rndfaten Schnittebene einen Winkel bfldet und ail© diese 
Winkel gleich sind, jedoch die Winkel der Rippenelementstucke im ersten Satz entgegengesetzt *u den 
Winkeln der RippenelementetOcke fm zweiten Sete gerichtet sind. 

12. Reifen nach irgendelnem der Ansprflcha 1 bis 4, wobef des erwShnte Stegteil (84, 90 oder 92, 94 Oder 
100, 102} die Gestalt eines Stumpfes elnes korrekt kreisfSrmigen Kegels, dessen Hauptachse die 
Dreftachse dos Roifens 1st, aufwgist, wobei die genannten Rlppenelemente (28, 30) sich radial an sowie 
zu jeder Seite des erwahnten Stegteils erstrecken und wobel das erwihnte Stegteil an Jeder seiner 

80 Seitenflachen mrt zugeordneten StOcken eines jeden der genannten Rippenefemerrte verbunden 1st. 

13. Reifen nach Anspruch 12, der femer ©in zweites Stegteil (86, 88 oder 96, 98) fn der Gestart oinos 
korrekt kreisfoVmigen Kegels, dessen Hauptachse die Drehachse des Reifens ist, enthMlt. wobel das 
erwShnte zwerte Stegteil an seinon mneren sowie fiujteren Random Jewells mlt den genannten inneren 

25 sowio auftoren zylindrischen Teilen (22, 18) verbunden ist und an jeder seiner SeitenflSchen em 
jeweifige Stucke eines jeden der besagten RippenelBrnerrte (28, 30) angeschlossan ist, wobel die 
Seheitelpunkte der erwa'hnten Kegel entgegengesetzt gerichtBt sind. 

14. Re'rfen nach Anspruch 13, wobef die erwihnten StegteMe (84, 90 und 86, 88) einander schneiden (Rgur 
so 17). 

15. Reifen nach Anspruch 13, wobel die erwShnten Stegteile (92. 94 und 96, 98) miteinander In Im 
wesentlichen anstotfender Lagebezfehung sind (Rgur 18). 

35 18* Reifen nach irgendelnem der AnsprUche 1 bis 4, wobel das erwShnte Stegteil (104) urn die Drehachse 
des Reffens herum eine Teil-Schraubenlinie bildet und femar elne Mehrzabl von 2usatzllchen Stegteilen 
(104a usw.) enthStt. deren jedes sine TeH-Schreubenlinie um die Drehachse dee Reifens herum bfldet, 
Jedes der genannten Rlppenelemente (20) sich axiaf sowie zu jeder Seite der erwahnten Stegteil© 
erstreckt, jedes der erwahnten Stegteile an Jeder seiner Seitenflachen mft einem zugeh5rfgen StUck 

40 von wenlgstens einem der genannten Rlppenelemente verbunden Ist und jedes aus der besagten 
Mehr2ahl von Stegteilen an seinen inneren sowie SuGeren Random an jeweils die genannten Inneren 
sowie auGeren zylfndrfschen Teile (22, 18) angeschlossen Ist. 

17* Reifen nach Anspruch 18, wobei die VorsprOnge der Schraubenlintan von benachbarten Stegteilen 
45 einander nlcht schneiden (Rgur 21). 

18. Reifen nach Anspruch IB. wobel die VorsprOnge der Schrauben Union von benachbarten Stegte?len 
efnandor schneiden (Flgur 22). 

so 19. Reifen nach irgendeinem der Anspruchs 16 bfs 18, wobei jedes genannte Rfppenelement oder StOck 
von dieeem untor einem Winkel von 20" bfs 45* zu seinen zugehSrigen radiaJen Schn'rttebenen 
genelgt ist 

20. Reifen nech Irgendeinem der vorhergehenden AnsprUche, wobel das erwShme elastomer© Material ein 
65 aus der Polyurethane; Naturkautschuk; Polybutadiene: Poh/isoprene; unkonjuglcrte Athylen-Propylen- 
DienterpolymerQ; Kopolymere von Butadien mlt Akrylnftrilen und mit Wethakrylnitrlien; Styrolen und 
Akrylaten umfassenden Matertalgruppe ausgewf hltes Material und vonzugswelse ein Pofyurethan ist. 
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